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INTRODUCTION
It is well known that women in self-employment earn less than men. The literature uses different approaches in order to explain this gender earnings gap. Hundley (2001) , Walker (2009) , and Rybczynski (2009) explain it with financial constrains of self-employed women. Other approaches are the discrimination by consumers (e.g., Aronson, 1991) or discrimination by capital lenders (e.g., Coleman, 2000; Orser et al., 2006) .
Compared with the gender pay gap in paid work (e.g., Altonji and Blank, 1999; Weichselbaumer and Winter-Ebmer, 2005) it is not clear whether the gender earnings gap in self-employment is higher or lower (e.g., Moore, 1983; Eastough and Miller, 2004) . Gather et al. (2010) and analyze the determinants of the gender earnings gap in Germany. Both find that the gender earnings gap is higher in case of self-employment. Lechmann and Schnabel conclude that neither family characteristics nor working time flexibility and career aspirations seem to contribute much to the gender earnings gap.
In this paper I follow Hundley (2001) and Walker (2009) occurs the housework coefficient will be downward biased as will be explained later. In this paper I extend the existing analysis by using fixed-effects instrumental variable techniques.
The argumentation why time spent on housework activities should have an impact on the earnings of self-employed individuals goes back to Becker (1985) . Becker argues that housework activities are more demanding than leisure or other non-market activities, so that individuals engaged in housework may spend less effort on market activities thus earning lower wages. Further explanations are that individuals with higher housework responsibilities are less able to engage in network activities after work or to work late to complete projects. It is also possible that individuals with higher housework 1 Hundley (2001) and Walker (2009) show that time spent on housework activities can explain parts of the gender earnings gap. 2 SOEP v26.
responsibilities may select themselves into jobs offering more flexible working arrangements and thus earn lower wages.
Indeed, for paid workers the literature mainly finds a significantly negative impact of time spent on housework activities on the workers' wages (e.g., Hersch, 1991a; 1991b; Hersch and Stratton, 1997; McAllister, 1990; Bonke et al., 2005 , Hersch, 2009 Bryan and Sevilla-Sanz, 2010) 3 . But there also exist some studies which do not find a significantly negative impact of time spent on housework on workers' wages (e.g., McLennan, 2000; . The results of the literature for self-employed individuals are ambiguous. While Hundley (2001) finds a significantly negative impact of housework activities on the annual and hourly earnings only for women, Walker (2009) finds a significant negative effect on the annual earnings only for self-employed men. Aronson (1991) conclude that women in self-employment are compensated for lower earnings by an increase of utility which arises from the higher time allocation to housework activities. One reason for the contradictory results can be the potential flexibility of self-employment as will be discussed later.
Furthermore my study attempts to fill the gap of time use analysis of self-employed individuals for Germany. This is done by descriptive analysis based on the GSOEP and the German Time Use Survey (GTUS) from 2001/2002 as a second dataset. The GTUS contains detailed information on the total amount of time spent on a specific activity and the exact timing of the activity during a day. In order to gain insights into the time use of self-employed individuals, I use the following research questions: (1) Do self-employed individuals have a different time allocation than paid workers? (2) Does time allocation differ by gender and if it does what are the differences between self-employed men and women compared to paid men and women? (3) Are there differences between men and women in self-employment with respect to the time allocation at weekdays and weekend days compared to paid men and women? (4) Are there differences in the timing of market work and housework activities during an average working day between self-employed men and women and men and women in paid employment?
In the time use analysis for paid workers the main finding in the literature is that women spend more time on housework activities than men and that men spend more time on market work (e.g., McAllister, 1990 , Hersch, 1991a , 1991b , Kalleberg and Rosenfeld, 1990 Burda et al., 2012; Stratton, 2012) . 4 The existing international literature for selfemployed individuals and their time use is small. Hyytinen and Ruuskanen (2007) use Finnish time use data to analyze the time allocation of self-employed men and women 3 For a recent survey on the existing empirical and theoretical literature on time spent on housework hours on workers' wages I refer to Maani and Cruickshank (2010 Table 1 shows that the time allocation of self-employed individuals differs from the time allocation of paid workers in both datasets. Self-employed individuals allocate significantly more time on market work on weekdays and weekend days than paid workers do. In contrast to market work, self-employed individuals use significantly less time for housework activities and leisure at weekdays and weekend days than paid workers. The descriptive statistic for the GTUS in the lower part of table 1 shows that self-employed individuals allocate more time to their personal regeneration on weekdays and less time on weekend days. The higher time allocation to personal regeneration on weekdays might be seen as an indication that self-employment is more fatiguing than paid work (Hyytinen and Ruuskanen, 2007) . The findings of Sundays on housework than paid men.
In table 2 both GSOEP and GTUS show that self-employed women allocate more time to leisure than paid men and women at an average weekday and an average weekend day. Further the GTUS in the lower panel of table 2 shows the time allocation to personal regeneration. While self-employed men and women allocate more time to personal regeneration on weekday than paid men and women they allocate less time to this activity on weekend days.
Therefore the answer to research question (2) is that sex differences with respect to time allocation exist with women performing more housework and men performing more market work. But women and men in self-employment have a different time allocation than women and men in paid employment. Additionally there exist differences in time allocation on weekdays and weekend-days between self-employed men and women and men and women in paid employment as asked in research question (3).
The answer of research question (3) is that self-employed men and women have a different time allocation on weekdays and weekend days.
( Table 2 about Additionally I analyze two subgroups of self-employed individuals, namely (1) married individuals with and without children in the household 12 and (2) self-employed individuals with and without employees. 13 In both subgroups women are performing more housework while men spend more time on market work. In the first subgroup the gender differences in the division of housework and market work are more pronounced if children are present. In the second subgroup the division of housework and market work is more pronounce in case of solo-self-employed men and women. The gender earnings gap exists for both subgroups with women earning less than men.
In the GTUS information about activities is collected in form of time use diaries with intervals of 10 minutes. Therefore it is possible to reconstruct an average weekday with the timing of an activity during the day. Figure 1 shows the development of the percentage of men and women in self-employment and paid work, respectively, who participate in market work. As can be seen self-employed men and women start to work in the market later than paid workers. In the evening both self-employed men and women work later than their paid counterparts. While only 20 percent of male paid workers are working at 18h, the percentage amounts about 50 percent in case of self-employed men.
( Figure 1 about here) 11 Related to this, I find a negative correlation between time spent on housework and earnings of -0.1281 for self-employed women. Interestingly the correlation is slightly higher for self-employed men with -0.1631. 12 The descriptive statistics can be found in the appendix table A1 13 The descriptive statistics can be found in the appendix table A2. 14 The equations for OLS regressions are without v i . 15 Following the empirical literature for the housework-wage-nexus (e.g., Hersch, 1991a; Bryan and Sevilla-Sanz, 2010) I use simple hours. As a robustness check I use the logarithm of hours which do not change the insights qualitatively. 16 Measured as years individuals pursue their actual business.
For the analysis of a possible impact of housework hours and working hours on log monthly gross earnings I further include the variable work it with information about the actual working time of self-employed individuals into equation (1): (2) A main empirical problem concerns the potential endogeneity of housework hours in the earnings regression equation caused by reverse causality or unobserved heterogeneity.
Individuals with higher earnings have higher opportunity costs of housework activities and therefore may decide to reduce their time spent on housework activities, e.g., by substituting market purchases for home production (Hersch and Stratton, 1997) .
Additionally, individuals might have a higher ability in market work and therefore they are more likely to invest more time in market work than in housework activities. If potential endogeneity is present the coefficient of time spent on housework hours would be downward-biased and could therefore result in a spurious negative impact on the earnings. To address the potential endogeneity I follow the empirical literature for paid workers and use fixed-effects (FE) instrumental variable techniques (IV), where the instruments are three variables with information about the size of place and type and ownership of place (cf. Maani and Cruickshank, 2010) . This should provide my with exogenous variation in hours spent on housework unrelated to earnings.
RESULTS
In order to get a first insight into the housework-earnings-nexus I use OLS techniques for estimation of self-employed individuals' log hourly and monthly earnings. The results are shown in table 3. For men significantly negative impact of time spent on housework activities on log hourly earnings can be found. But the impact is not economically significant. An increase of time spent on housework activities by one hour reduces the hourly earnings for men by 0.67 percent. For self-employed women the housework coefficient is negative but statistically and economically insignificant. When using log monthly earnings and controlling for working hours significantly negative impacts of housework can be found for both self-employed men and women. But again they are economically insignificant. An increase of time spent on housework activities by one hour reduces women's monthly earnings by 0.75 percent, men's earnings by 1.14 percent. There also exists a significantly positive impact of working hours on the earnings of self-employed individuals. One additional working hour increases log monthly earnings for women by 2.94 percent, for men by 1.47 percent.
( Table 3 about One reason for the contradictory results can be the potential flexibility of selfemployment. Self-employment might give individuals a higher opportunity for market career and family responsibilities. Both the higher flexibility and the independence of self-employment in combining market work and housework responsibilities are confirmed by numerous empirical studies (e.g., Macpherson, 1988; Carr, 1996; Boden, 1996; Arai, 2000; Lombard, 2001 ). These authors argue that higher flexibility of selfemployment is reflected by a higher significantly positive coefficient of children variables in probability estimations (e.g., probit or logit estimations). In this case time spent on housework activities should not have any impact on the earnings of self-employed individuals. In contrast to these findings Taniguchi (2002) finds no empirical evidence that self-employment is characterized by a higher flexibility, so that there can be a negative impact of housework on earnings. Hyytinen and Ruuskanen (2007) find no clear empirical evidence that self-employment includes more flexible working arrangements than paid work. Following the literature I have estimated probit regressions (pooled and for each survey year) for being self-employed. While pooled probit re-gressions show a higher probability of being self-employed if children live in a household, the results for each year are ambiguous.
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( Table 4 about ( Table 5 about here)
The insights of the FE earnings regressions do not change after several robustness checks like a variation of age of individuals in the sample, looking at individuals under or above 40 years, or using net hourly and monthly earnings or disaggregated housework activities. When using lagged housework hours, the coefficients for women are insignificant while they become significantly positive for self-employed men. Additionally I estimate FE regressions for self-employed men and women with and without children and for self-employed men and women with and without employees, respectively. While no significant negative impact occurs in case of self-employed individuals with and 18 Results are not shown in tables but are available from the author on request.
without children, significantly negative impacts on monthly earnings of self-employed men exist, regardless if they work with or without employees.
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Overall I can conclude that there seems to be no negative impact of time spent on housework activities on the earnings of self-employed men and women. 20 Whenever there show up negative impacts in the regressions they disappear after controlling for potential endogeneity or their economical significance is small. Instead FE earnings regressions show a significantly positive effects of time spent on housework activities on the log hourly earnings for self-employed women, which is difficult to reconcile with theoretical expectations.
CONCLUSION
In this paper, I have investigated the time allocation of self-employed individuals compared to paid workers and the impact of time spent on housework activities on the hourly and monthly earnings of self-employed men and women in Germany.
In the case of paid workers, self-employed women spent more time on housework activities and less time on market work than self-employed men. What is different, the differences between sexes are larger for self-employed individuals. In most cases, selfemployed women are performing much more housework than men and self-employed men spent much more time on market work than women compared to paid men and women. Taking the gender earnings gap with women earning less than men into account, one can conclude that there should exists a negative correlation of housework hours and the earnings of self-employed individuals. OLS earnings regressions with GSOEP data from 2000 to 2009 show significantly negative impacts on the hourly and monthly earnings of self-employed men and women. In contrast fixed-effects earnings regressions show only a significantly negative impact for log monthly earnings of selfemployed men. This impact disappears after controlling for potentially endogeneity via fixed-effects instrumental variable techniques. 21 These results still hold after several robustness checks.
These findings are in contrast to the studies by Hundley (2001) and Walker (2009) who find significantly negative impacts of time spent on housework activities on the earnings 19 Results are not shown in tables but are available from the author on request. 20 In contrast to OLS earnings regressions FE earnings regressions show no significantly negative impacts of time spent on housework activities on earnings. A reason for the different findings might be the controlling for unobserved heterogeneity via fixed-effects. 21 Overall endogeneity of housework hours does not seem to play an important role because the housework coefficients in the FE regressions are not negative. If endogeneity is existent, the coefficient will be downward biased. These findings are in line with Hyytinen and Ruuskanen (2007) who conclude that the possibility to decide when to do one's work may be an indicator for flexibility but are in contrast to earlier literature (e.g., Hamermesh, 1999 Hamermesh, , 2002 . Overall future research with international time use data will be useful to examine whether and whereby flexibility in self-employment exists.
Because time spent on housework activities has no significant negative impact on women's earnings it seems that self-employment provides flexibility in order to combine market career and family responsibilities. Therefore politics should encourage women to get self-employed as a way of combining career and family.
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